A neural prosthesis using the

parietal reach region
Andersen, Burdick, Mitra, Mojarradi

Biology: to read out thoughts for limb
movements in monkeys.

Informatics: to decode neural signals to
estimate desired reaches.

Informatics: to use these signals to operate a
robot limb.

Microelectronics: to develop an implantable
chip for recording and transmitting neural
signals.



We will record the intended movement activity from
areach area in the parietal cortex, decode this
signal, and use it to move an animated limb on a
computer screen, and later a robot limb.
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Using the parietal cortex rather than motor
cortex is novel. Useful features of parietal
cortex activity are:
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The local-field-potential gamma band oscillations
are tuned to the directions of planned movement

Preferred Direction Anti-preferred Direction
100.0 .. = 1000 100.0 1000
75.0 I 75.0 1 I
N F 31 1316 O
T =
> N 2
O 50.0f > 500F —
c = ©
) () =
= = :
O 00 100 o
L 250+ 1 L 2507 n
0.0 « ol 1 31 0.0 31
Cue Movement Cue Mmovement
. | , , I A
-1 0 1 2 -1 0 1 2

Time (s) Time (s)



Robotic control system
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Novel technologies and
applications that may result

The population decode algorithms may also be
applied to decision making in complex, real world
situations.

These studies will result in the design of hybrid,
supervisory control systems for “cognitive” robots.

These studies will facilitate development of a
miniaturized, implantable recording system.

Neural prosthetics will be developed that may help
paralyzed patients.



